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[Title of the Invention] 

Method and Apparatus for Analyzing and Correcting the 
Image Gradation of an Original Picture 

[Abstract] 
[Object] 

An object of the present invention is to implement 
a simpler, accurate and rapid method for analyzing and 
correcting the image degradation of an original picture 
by the evaluation of an image value or a color value 
obtained using the input device of an image processing 
apparatus . 
[Structure] 

An original picture to be analyzed is divided into 
a specific number of partial pictures, the histogram 
of the lightness element of the image value or color 
value of each partial picture is separately determined 
as a partial picture histogram and is evaluated, the 
major partial picture of the picture for image 
degradation is determined, a sum histogram 
corresponding to the lightness element of the image 
value or color value of the major partial picture of 
the picture is calculated based on the partial picture 




histogram and the correction curve G=f (L) of the image 
gradation characteristic curve of the original picture 
is calculated for the purpose of correcting the 
contrast. 

1 Publicly known technology 

2 Histogram 

3 Sum histogram 

4 Divided partial picture 
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(57) [i^] 

«S®|fiEfti^G= f (L) 




T I 



(2) 

1 

m\^7shif^J^tLX^U 10 

msizm-^^^xmrnif^f-i/a yizmi^xmrnizt^ 
xmm^jm^mmii^u 

mmizt^x^fj^mm<m^mm\:.7.h ^^Ais^ 
6), mm.Kiiox^:>m-&m^izi3i'fs>mmm^ji^^L 

^'y^'-'u^-ywmm&WL-t^fz.^om^iim (g 

= f (L) ) S:*«)S3i:S:miii-SMHCD®|gii?'^ 20 

[If ] ^Wm^-T. V y^i^OfFffficDfe&lc-?- 

"«e>o^" (SDe v) feJ:tJft>Chi^^A7^^^ 
-4r "S%liSci!)li5<r«#ffi®*ffit«5^rafiS^" (F 30 
LAnt) «:MV\ ItfSBfcX hi^vA>'t^;*-^f 
o^" (SDe v) feJ:tftXhi^5AA^pl-^ "g 

t) li, mmmmfmmz'm^7.v'yf;'f-^\zn 
ir^jmx$>m^2§sm>mm<Dmmi^^'r- a 

4f "«e>o§" (SDev) feJcUftvthi^^i^/'?^^ 

-^f "M^mmcD-m^'mmmcmMmfjiwm^'' (f 4o 

LAnt) -etl-e^OMHtC^fUT^miB'&b^ 
V^a (SwSDev, SwFLAnt) i:®ititlCj;o 
Tff 1 e> 3 * T'® Ir ^-rtl*^ l ^^E^CDi^CD 

®IKOt>^hi^^AA5>l-^r "«e>oS" (SDe 
v) (DWmS^JX^l^i^tlf-L^^m (SwSDev) 

*Sg®i;v>H^0D*i^«:MlEfe9-" (FLAn 

t) <DM*^f(f^JilTgt«)^>tl.fcL#VN^l (SwFLAn 50 
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2 

t) J:»J/J^S^^i:t, li4ltfci:o-caMT-feSi;:$>5®^ 

(SDev) IC^SLtVvfii (SwSDev) 

#®ffi^e<;^MIfi^" (FLAnt) ^C>t^^t-SL#V^ 
ffi (SwFLAnt) S:^®ii5S, MH(Z>4m{C«c#L 

xmi-t?>m^ 1 *^e> 5 * T'®^^i'^l*^ i :^h^m 

(SDev) ^C^SL#V^'fl (SwSDe v) ir 

^x<m^mm(D\i7.hir72^A^:^—si "aejo^- 

(SDev) i>^tb?>m^ 

t. -e® V N-rn*^ 1 wsmcommomm^^'r- a >® 

5)0^" (SDe v) j3J:t;ft:>t.hi^^AA^;>l-^t 

(FLA 

nt) sr, mmffimBmm^:^hif'yi^(Dfm^mtm 

9 "ae)Og" (SDev) ^^JiCOX•5^^v:;/■^Cfe^^T 

:^«bs : mmG>m-miSii^7. h ^^^A (hi ( i ) . i 
= 1, M) tf^hr)(^iz^-Dxmi^mmizM-r?>mm 
m(m (N) ^tmu fc^u (h (d ) itm^mm 
izm^mmni) mt^mm(mizm^L 
mi] 

M 

1=1 

ltfi^ftJ>H^fcXhi^5A (Hi (i) , i = l, -, 
M) m^'^H^J^tzm-oXm^^ay^n (Me a n) S: 

M 
1=1 

?>C^lC«&or4m (Va r) SrtmL : 
BK3] 

M 

Var = -i- S C-Mean)2'H(i) 

N-1 

De v) : 
SDe v=/"Va r 



3 

-9 ••m^mm<m\'mm0.<Dmmfmm.^'' (f 

L A n t ) ^^<D7.7-y -flzm-D T*«)S : ^MG^^ 
HfiStXhi^^^ (Hi (i) , i = l, M) is^ir, 

j)!^iz^-Dxm^mmizMt&mmm<m (n) ^tm 
u fefe'b (H (i) ) itmmmizi3\^?>mmm 

(i) SM^^SJCfCffilSb : 

GK4] 10 

M 

N= £H(I) 
1-1 

mJilCDSP^J-iBIIKtx h (H i ) h y^i^lt 

(Hs (i) ) i:m^(Dmr-ts>}mizi3\,^xmv\>^m 
m^m (HS (i) ) fcs^u 

$mt^nii:^hif^M.m (HS (i) ) ®$5C (n) S: 

V«^®*a*fW^^e^" (FLAnt) S:?^fC 
tJfeoT^aS : 20 

n 

FIAnt(n)= LHsCO/N 
1=1 

1 9 *T?(DVA-f 4X*^ 1 3®i^<Z)MiifG)®^y 

c»*^ 1 1 1 mmzii^xmm^jim^mm<D^%: 

^ko^y^T-v^flzn^i^X^St^ : \::.7.Vff'yl^J^'^i^- 

9 "tf^O^" (SDev) feJctJf ''«t)MS(3DllfV^lif 30 
l^®*g*»9«;®Sfi8^" (FLAnt) tC^Sbg 
V^^t (SwSDe V, SwFLAnt) S:3^U 

e>ot" (SDev) j:tK "Sti^CDi^V ^M«^<0 
*a*f65«:^fi&^" (FLAnt) Srtf^U *^ofi^ 
$nfet:J^h^^A/'?5;*-^t (SDe 
v) ^it; "S=fe;MS®lifV«#ffi(Dffl*tt5^^t^ 
(FLAnt) ^^-^^--^VL^^X^mt^m 

^ 1 1 0 *^?®^^■r^^*^ i -^mpywrnom^^ 

^7=-2/3>©^«ffeJ:t)efijE*& 40 
[|f*^ 1 2 3 -eiX^tWO^SS (L * ) {C*f LT. 

(L*) ^im\^is^-z>wm&t\.tdimM (l 
x^-t^mim\ *^e> 1 1 *T'Ov^-f^l*^ i ^^^o 

[ft*3Sl3] ffiiEfiSSG=f (L) Srt^hi^^i:. 

t:Xh^^A®tXhi^5A|| (Hi) (DH^tCioT 
7^fCti&oT**bS : 50 
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4 

L 

G = f{L) = 2H0) 
in: LMIn 

1 1 2 *■C©V^•f ^l7!)^ 1 3^^(7)MH(3!)®^|I 
/JMB (LMin) (Lmax) ilCDr^T'l^t 

1 3 mm<D!m<mmif'^7'- a y<mmis 

[»^«153 ^tiEffii^G=f (L) ?:{£|g7-f;i/^ 
u ytrizii^xm^itt^m^iii-'i^ 1 4 *■e©v^■f 
1 m^mwmom^^'y'f- 1/ a j: n 

Clf:^16] MiEft«SG= f (L) GWtfbS:, 

G=f (L) amk. Wf^^\'i-^i[it=mt.hx^if^ 

4xT V V ^^iliEffiiSS<DB^-r SffiA^ e> tf^-f S 3 i: tc j: 
1 5|^®i^®Hm^^^7^- a 

[»#3gi 7] B^0-i> V=77. h^iliES:^§Sfe^b^c 
^iiE3tS&*liEm (k) SrMVAT^^HT'feSft^ 
3^1 1 6 *T'«)V^-ftl*^ 1 3^|^(Z)MH©M#^y^ 
i/ a :/(^*f J:t«iliEm. 

[»^i 8] wmomm^T. ^y5A5!)^p>t>^. 

5A#iEo;^^lctJeoT. «:^oaiE^ (10 0%) 
lcm-rst:xhd^^Ai!^^f'-J^a> (HG) S:^ 

:g/h©MiE^ (0%) »cm-rs«^-i^^7^-i>a 

> (LG) ?:^u a^-Dmtoy^yh'yy^vWEizn 

t^WE^^T'-i/ny (KG) ItiE^ (k) 5: 
fl|v^T^SMIB5fc, t;^hi^^Ay77^-i/a> (H 
G) oi^s^isiirmd^if^T'-^^By (lg) od^© 
ilU|[{cioT?^1-SM*:Sl 
"f- iy a >®4>*f itWiiEm 

[m^l9] WEif^T^-iyay (KG) 
rifc*fCtjl!oT=fTV\ fc^L4iiE^ (k) liO. 0;fcVA 
b 1 . 1 ©tt^tCfeS : 
KG=k*HG+ (1-k) «LG 

m^i 8^smcDmm(Dmmif^^-^yBy(^mi5^ 
m^2o] wEmL (k) $:-ecDm i^c^^t 

«tC^jf??L/T^-r-&S*:Sl 7A^e>l 9*T•®V^i-4^ 
*^ 1 :^B®®1^0®#iJ^^7^- i/ a J:tJtji 

[S*«2 13 WiEmL (k) S:, tfS$*ifc3>h 

^m(ommz^Lxm{-ts>m^2 oib^mh© 



5 

MSgixi) &*liEfti^G=f (L) 

^^v*-2/a> (HG) ®, m^-if^v^-i/^y (L 

G) f}-^h<D^rmMmt.LTr)^iZ^^T9mt?> : 

mi] 

N 

J = 1 

fe^b 10 
>HG) 0, 1tiE$tlTV^«^V^lB^^i («^^ 

y^T^-i/a^L G) ts^homm. 

N =ii^ (6i) 0g5[ 
[ffi^23] RMSa^#[ (Rms i) S:n:yh9 

S" (Skew) feJ:tJf (K u r t ) CD, |tfj&l 

TSi«)etlfcL^V^'|i (SSw, KSw) ilOJtittCj: 

o-c*«b-5»*^i 7A^e>2 2*r'©v^•rn*u:®^ 

m^1^\ Wtm. (k) S:, RMSB^ffi (R 
ms i) ilRMSl^^ (RMSgni) )l.(imis^^ym. 

-f^n-^ 1 7 A> e> 2 3 * T*G) V ^-f 1 -m^o^wm 

T^&nSH«^tCSt5l,\Tff 1 7 2 4 * 

T?® V v-rtlA^ 1 3SI2S®M®CDlifllSi^^7^- 3 

2 6 ] A*^®tC*f/S1-Sll 1 ©fe^^ ( 1 

4) (R, G. B) g^aS^tcm-rs, ttf 
iESIIl©^^^ (14) ic^5i©§^;5;||2®^&^ (1 

5) (.^-^^:mmm:\^\jm&m-^ 

fS) CDH^lEfit (L*. a*. b*) IC^U A^H^ 

^aatc*rt5i8^^as:*ft5 kmamf^f^'f- a > 40 

C!>^«f5:ltfI^^$4xfeH^ (L*. a*, b*){C 
St5V ^•r|g66f 1 7 *^ e> 2 5 * V ^T*l3b^ 1 

3^5^lC<fcoT#^4xfcH^®^tCj:o 

ffnaA^SJcst/s-rs^io^^ (1 4) ©TOfii so 
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6 

(R, G, B) S:, gie!tfi<;mfS:i-S, ttflBH l (Dl&S 

(14) izim^^m2<D^^ a 5) (^--a 
2^s;¥^s^l^v^b^B§§«!a-fe^^^ cDn^iwit (l 

*. a*, b*) tC^U *^oli^«!^{C*ff-5lS3t 

^ntcM^lM (L*. a*, b*) ^C^r5^^T||S6f S 
t «:mi:-rsiRIiicoiiflR^^f^-2/3 ^(D^^^ffe i 

zm£m> 

^Cfev^TA:^;^S (1, 2, 3) S:fflv\fe®^feJ:i; 
3^BS8{C?&ofc, 3^6^{Cj:oT#e>tlfeli^<Z)fP 

itfiaA^® (1. 2, 3) \tMmir?>mi<D^^ 

(14) ©IB^IMa (R, G. B) ^mc^lzMmir?>, 
ItflBlll®^^^ (14) fCM§0^«tl|2G)-feS|g (1 
5) (^-fe^ra;^^«^I^VNb*BB5^!0a-fe^ 
K) (DWmi (L*. a*, b*) ICl^-rsfcS)©, 

itfia/c^s (1, 2, 3) ^c^s^vTv^-5^!^^ 

(7) 

t^jmrn^ntzMmi {h*, a*, b*) iimp^m 

(8 a) &MV^T^£ta|•tSfc«>®j^MaL- >y h (8) 

jnzfrns^^tifcmmm (L.*. a*, b*) s:-^ 

b) 

ttsmm:^-^y h (8) i3^xfmsm^m (8 a) tc 
g^3ttTv>s, i&iB^2©^r^ (1 5) (Dtsmm 
s^^few^Mi (L*, a*, b*) izs-5\^rcmBiem 

IzMir^^m^^^^ t=.»>\zmmom^ir'y'r- a 
y\Z'^^^WSt^Wm^m::3.=.vV (8 c) 

[000 1] 

fmsmpym}>znt^WEJm^n^tz.9i\z'^-^t\ 

So 

[0 0 0 2] mfrnmrnt^mMz. -XT-v^mm^ 

[0 0 0 3] m»iH^A*^i:LT©;<7^-M^ 
Sc^ (>5.:5r^:>— ) S:M^^fcM^5A*(D^^C, 
=L-v hS:ffiv%fcSI3-t^$3!j5-M®03-fe (h U ^7 

iclCj:oT, 3MfeOfiMm-^ (R. G, B) im^ 
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^■^nr=mm<Dmd^ "m" (r) . "m' (o ^j: 

5= 

[0 0 0 4] mm$mizi5^^X'&m (r, g, b) i^;,! 
mtr. ^m^-^msanzu-ox^ti^mm (c, m. 

Y, K) jci^sns. z:*ie)ii, ^®PPM:^a-fe>?.(c 
fevx-c«im$n5TOH>=¥ "i/yy" (C) , "v-e 
(M) , "Mfe" (Y) feit; "M" (K) ®@B 

[0 0 0 5] se>tc, ®#jijaG)^tc*fi-s®^®^ 

-fit* fcli^ajjSMfe j:ty^ffi5FM(DSiE* fettn yh^ 
[0 00 6] :t^l/'-^flCJ:51ii^^^5;;l-4f®l8^li 

[0 0 0 7] mmmfmmmiatni. m^tmmiati 
[0 0 0 8] m^m<Dmi^^tm'^^^^. mmir 

[0 0 0 9] ^•t^^MffllcfeJtSM^i^^T'-S/a 

^MJEJu^iUmv^^, mmmM\zmpi-?>ziit)^X'^ 

5= 

[0 0 10] MBCDlf®i^57'-i'3:/<D4>^ff(0fe«)® 
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[0011] t:^ hy^A^IE®:&i£tcfev>T3> 

v^'^i^mfDimxzi.^x^'yT'-i/nyam.m^ 
m\tz.(D^^7'-iyHyw&!im^'fthx. wm&t\,t~ 

10 [0 0 12] ZlOlM^^li. Hf^OX h^i'^^ODiJ? 

mmziL^xmmm7i^\^mc.i5iivm»mi.if' 

[0 0 13] l,ii^hW$iy^9^)yif {'yzf'yT.m) \z 

J: ^)wmz}i^x^mm^^mmmi.^^t^r=.^ 

[0 0 14] mmizi5Vf?>mmif^'r-iyBy<DBm<D 

m^jiT.^^ hMzMi^xM^tjm^m<mm^£m^^n 
^z-tt^x^-f. 't(mmmmAtims<Dm^x\ -sm 

30 [0 0 15] :^j^-MHlcfit-tSH^^9T^-S/3>^)- 

oT#e>*V5, ^g{C^6j#bfcRGBfeSr^CDfeffi 
(R, G, B) {CSt5V ^T^3y, ^oy^mm (Bild 
umfang) ej:tJ^fe«*(D4>^ttiiai?3.tie>fiffl (R, 
G, B) ^CS:5^r^T^3^U -I&P^i^^-r- 2/ 3 > 
0^^®fc»{Cb«L/l£. Ztl^^m (R, G, B) *^ 

[0 0 16] tiieoT, Zl<Z>^®^ff;?ffi}*, M^ofc 

mmjMm.izm^tiix^mz^(mm, ^ti^tioym 
40 ^^7c^a<^fii (R, G. B) ammzmmizm^-^ 

[0 0 17] Z(D^a)Bm:m\t't(D±fmfi^^x 

(R, G, B) It'&it^-Bmc^t^tblZZ'DCO^^iZB 
[0 0 1 8] 

50 a ;i7^-M®) iz^i-f^mm^'y'f-iysytiBmis 
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[00 19] 

CO 0 2 0] mii'j:mtm\t'i:<m<Dm^izmi^n 

TV^S. 10 

[0021] :m^<Dim^mim<mmz^^x!m. 

[0 0 2 2] mmu<Dmmi^Mtmzit. mm(Dmm 
izt^xmmm.o>m\C:^h^^^^<Dm.^tjd mm-^ 

^^^ti^. -^ii^tioym-mmKMi^xwrniz, m- 

[0 0 2 3] H^A*^e&MV>T^e)*t5, ^glC«; 
#LfeRGB^raofeM (R, G, B) ti, :fj^-m 

#I^V^L/tBSS^!!S— fe^ra (Kommunikations- Farbrau 30 
I E L A B ^r^^OD^r^^tC J: o 

[0 0 24] 

xm&\zwmt^, 

[0 0 2 5] 01 ICli, *5-HeS^Q®i';?>7^A(©|PS 

4, ■fe^i>^)feaJ5*feti:^;i/--7U=l-^f6JCj:oT 
a^StlTV^So 50 
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[0 0 2 6] A:t;^Ml, 2, 3 lCj:oT^$tlfe, 

\jmsm-^^(jy^m,z^-^t\,ii^'ommm.:3.- 
[0 0 2 7] A±fiii®^^ifi7i±M^ii. mi^m^ 

ffmffiKh^miZ J; o T T K U':^-5lllfcfB'!t$ *i,T v ^S 
^^^U (LUT) ^:LT?^$4^TV^S. -fi^liA* 
ffiiI9S:/M^TA±ffl!l«>^^^7fcAiJ$ns. 

i^may^^/n^i it. 0l^cat$^lTv^sJ:e)^c, 

<D=L-yhir=.^t^JMmil. 2, 3*felj:«!«iL-.y 
[0 0 2 8] lB^SS£BS:2.-«/l>8tCfev>T, :;^-^l/-^f 

h 8l4;f/<U-^ffiG^mig5^8 afCgg^StlT 

ti^-'^m'm^tix\^?>w^m^ji^^hmm9m-:n.-^^ 
^8b^c^stlrv^s„ 

[0029] $ e>ic, Hf^^^aarL- «/ h 8 -is^xmim 
^8 aKW^^tix^^&mm^m=i--y h s cfimi-^^ 

fc^^T> ]a^y^7^-i'3>lcBII-rsMH^«f*'«fi't)*v 

[0 0 3 0] mm!f^'T-i/3zy(D^m(Dt<nz^ i^m-r 
^nij^-mmitx^^-f— 1 iz^\^xmm$t3^xfM 
mmz^^x. :^^ii<D^izMox£m^jtimm mss 

it^n, 'Z^izj:S'\:>xmpj.xVkib<Dnrz.mc 

71/) »ctiS^oT^«)M*&#;^e>:}x, ^^^7{CfeV^T 
^3nfe^ll^^VM^ffl0g«^-fe^l 5®^S 

^{c;?^^*VNLIBgl^0ia-:3.-^y h 8 b tC^tNTIB 

[0 0 3 1] •€-*lA^e>!fa:^=^^>®^fiL*, a*S<fc 
t5b **W#^^;5:VAL*S§l«!S-rt- y h 8 b*^e>M 
S^^flfn-^y h 8 cfCD - K$ti*^o-€-3T'l0C^fe,}: 

[0 0 3 2] 4>«f(Di^*^e)> 3>h^:^.hfiliE(Dfe«?) 



11 

[0 0 3 3] mmsmoM. fm^ixtci'&mimmm 
=L-y h 8A>e>^mstiA^om*fiff®^^^i^i 2iz 

[0 0 3 4] 02tai, *7-lHii^!^^X5^A}C*ft- 

Sp-fe^Psl 3i:UT, 0^l5<^)a^t^^CS-:5V^TV^S, 10 
C I ElCcfeoTiBifbSnfeXYZ — fefil35iC I E XY 
Z*WV^e>t^S= A:^®1, 2, 3C^g®^(7)RG 
B— §^^14C[)^&ffiR, G, BljU ^d!m<D^^z^ 
oT^-fe^l 3lC|^3*lS. ^--fe^l 3®fe 

V^UfflgS*£!®— e^lSl 5, JefUlCliCIELAB— 20 
4, 5, 6®^g@:#©RGB— feSr^l 6®3?'n-fe>^ 

[0 0 3 5] Eis icit, ie{K65tc^i:e9ic^i^T'^ 

3nTV>5. CIELAB— 6SISi:B&?SftSCIEl 
976L*a*b* — fe^3b^a^$tlTV>S, C I E L 
AB-fe^ra<oj^tci4, ■r:^7;l/^^^cJ3V^T, 
{Ct«o;feft HP-fe^SL*. (Bunthei 
t) a* (R-G) 33i:tJJM-»-5^fe'f4b* (Y- 30 
B) *WfS^*t'te>*ir(rN5o ^SL * Offi^iJgcli, ^ 

eicjtfrs 1 0 oA^e>i^K^M^c*^tso^cs,^T•v^s, 

a * fe4:i;b * (DUW^ii. SS- 8 0 3b^e>$«J+ 1 2 0 (C 

a * b * -^fe-ifeb^e}, mm^titzm. 

feli^^u-) 12 0 t<Dmizs>?>o ^&ii<Dim 

nmhii^ iEa)a*mizmhXO' t3 6 0' t.<DmiZ 40 
[0 0 3 6] igHJCfet-tSlf#^^-r-t/3>S:^^b 

[0 0 3 7] mmomEX'^&^&mti^ m^o) 

^■SV^SM (Bildlicht) ^SitKH^CD^V^®^ (Bildt 
iefe) ODiEUVA^, fe«*<3!)^^<J:05^i:^5® 
mif^'f- t^BZ/. S:^«bSisb s z: i: J: oTSEtcH^s 

[0 0 3 8] *U4)-«:VA^^gOfe«i){CttSe>fCgtJO 50 
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iiSdmmx':^^, mmizt-z>xmm^ji'f>('r-Mt, 
m-<Dmmimizi3\,^xmmizimK^^x^y h 

ii-Dxm^xi3t\^mmim(^^>h^:^h<oim,^^ 
[0 0 3 9] z.<Dziyh^:^hWE. wt>mmi<Dmm 

tix (r ^?>miEimt:m\^t=.muif'^v^- s/ 3 y<D!m.m 
m(miE\z^r>xnt>tu ^(D^mE-^nt:iam^^ 
fjmmif^'r- 3 y(Dim.m&itn > h ^>?. hi^# 

[0 0 4 0] ^Ui)-«5VAn>h9;?.hMiE®fetf>lcfill 

[004 1] mm^^y"- 3 ym^mt, mm(Dmm 

tcMLTlffffiU Z<D':iyh^:^hcM^mm.-r>('r- 

[0 0 4 2] mz, MH (a/MISHi3J:t;;f75-iS 
rz.fy(D:BmiCDm^<^:^'ry:f [A] «eVAb [E] tcoVA 
[0 04 3] :^T-yzf [A] 

S-rsfeJbtc, l|l®:^-5^'v^ [A] izis^^x^m-t^ 

^mmtmM^izm^mm. m?nti e x 1 6(m^ 

[0 044] y.'rvrf [B] 

[B] fCfelNT. ien^*T,®g|J4>H^lC 

McDfeM (L*, a*, b *) (^)^,gfig;^L*C!^l|g^)• 
^*^, 'tt\.'^h.<jy^mmzi5^\xmmm.\L7.v^'7 

[004 5] :^-r>y:/ [C] 

Histy^ h ^'7h.mm^t£jmzi^'Dxmm^t\. 
[ci] *Ao^n*^e>^n-eti«)Mi5^tc^^vAT, 

SP^^Ei^^StiS [C2] . 
[0 0 4 6] gpj»B^h:;^hy^Ag)#fiB CCl] 

wm^iL^x^tmmS'^'&^rmmziL^xm^x 

i:, 13gbTt>thi^^AA^>l-^Fl Ant "Wm 

iiiartstxhy^A/t5^-:?F 1 Ant 
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[0 04 7] t>^h^''^AA9;;l-:?SDe V "«e,o 
Dev "«e>og" ©/jN3V%'faS:;t-rs3P^®^feli^^ 

[0 04 8] mmizii^xMrnttm^tmrnzt^xm 

-:5tSDev 0@SBr|g«:LgVN'|iSwS 
De vS::^LTfffctv-5. SlS^H^S^tX ^^^vA>'^•^ 
>^-ir.SDev "«e>o^" ®<i*^iJilTSIi»e>*lfcL 

[0 0 4 9] tXh^?'^A>'t^;jl-;JtSDe V "If&o 20 

1 A n t "mM^m!^" *wv^e,ns. 

[0 0 5 0] ty^>hi/'^AA5;)l-^fFlAnt "Wt 
feS. tl^^hy^A/t^^-^ Fl Ant "ta^fl^fig 30 

li, mmmizi5if?>mmmoymacmLxm^m 
m(D^^mms.<DW!t^^mhx\<^?>o 

/^•^;*-^f F 1 A n t "^S^fBTO^" <D±^fjmm 
^;*-iJt F 1 An t "^SM^fi^iJ-" ©/h^^^lSr^'t 
[005 1] bXh^^'^A/l^^l-^FlAnt "iim 

wBmi'" ^m^^t=mmzii^xmmmLisiixmm 40 
j&u^vMiswF 1 Ant s:/rLTm3tis, 

®tXhi^5A7t^^-^iFl Ant 

imnkx^)^ f>tir=. u^vMas w f 1 a n t J: y 
tili. z.am^mt:^h^ir^^oyjr-i3^\,^^<Dt.LX 

[0 0 5 2] ^^^a>m^m^<D^0t:i^\Zft. t 

SwSDe vfeJ:tJft>?>hi^^A/^^:?l-i?F 1 Ant 
''*i?tmtfi£4}'" ®L#vMiSwFlAnt3i^@^34x 50 
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[0 0 5 3] 8P4)-H«^t;^>hi^^A<Z>|^®fcfelc, -e 
*i,^tt®a54>H^li(cMbT, t >^ b -its 
Dev "«PjO^" fcJ:tJffc>?.Si^9A>''?5>l-:5fFl 
Ant "ffi^MI^" t;^hi^^A®igJtt^;5: 

[0 0 5 4] t:Xhi^^A7l9>t-iJf SDe V "ISPjO 

XI, — , x^JA^5>fi^oTV^S„ 
[0 0 5 5] Nli, M^xi: 1, -MOffifSllctCfe 

[0 0 5 6] *-r, mmm^omA'^fm-^ti^ 

[00 5 7] 
G!!t8] 

M 

No ZHO) 
1=1 

[0 0 5 8] ^il*^^t:Xhy^AA-^^l-^lSDe V 

ntt?Jc©J:e>tCbT#S)etlS : 
[00 5 9] 
BR9] 

M 

Mean = -1- ZI'HO) 

N— 1 

[0 0 6 0] 5I^MV%T, :$mva r7b^^fee>tlS : 
[006 1] 
BSl 0] 

M 

Var=-jjl^ ZO -Mean)' -HO) 
i=1 

[0 0 6 2] ^Z:A>e>t:>^h^5A/\-5;*-ifSDe V 
S D e V =vrv a r 
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[0 0 6 3] ty^hi^^A/l^^-^tFl Ant "Wi 
>l-^fFlAnt "mtWm:^'' S:^-r-5fe«)lC 

\i7.hir^2^mu (i) A^^l*, liSOTI^-rswil^lc 

feVAT4Hl$tl-5=>Hs (i) . m-t^^i^^f.hif'y 
J^mHs (i) ®S5tn5:^«)-^AS3i:fCj:oT, 
J:e)tCtX hi^^A^^^^-^f F 1 An t *^ff®$tl 
S : 

[00 64] 

OKI 1] 

n 

FIAnt(S) = Z Hs(i)/N 
•= 1 

[0 0 6 5] tlXhy^A^'^^^l-^lFlAntljU ® 

[00 6 6] ll>^hy5i^A5;i-^fSDe V "iJPjO 
^" feJ:t;tFlAnt "fflM^fi^" ®|f^^, ?klC 
L/t(rMiiSwSDe yfeJ:tKSwFl 
Ant*^®S$tlS. 

[0 0 6 7] ^S<Dli;^ hi^5i.5:^-t-5fcftlC-f-^ 

V^^iSwSDe v^J:Ut/*fe«b#VM®SwF 1 An 

[0 0 6 8] H>^hy5Ay\*9;>l-^f SDe V "lie>o 

i: Abuses tlS : b:::^hy^A7N'5;*-iJfSDe v 
"«e>0^" tC^rtSb^VvfitSwSDe vcDH^ar^ 

[0 0 6 9] b^V^'f®SwSDe vCDH^fC^jt^LfcH 

SDev •'«e>o^" ®ffi®MS5^^A^fflV^e>tlSo 
[0 0 7 0] Z®fcii?)lC®4 Klli, MA^^;^h5^^^ 
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* Sr^-t-SMHlCfettS t:^ h^^Av't^;)^-^ S D e V 

Dev "liejo^" <ms^^ (.^ws) im•^i^lx\>^ 

[0 0 7 1] zmmomm^^KLMLx^aimm "m 
m.\m'' (x>hotf-) mm^ix, ^-^isl^vmb 

mi^ (S) I*, «II6;5i#eii^S::n-LTi/7h$*ifeL 
[0 0 7 2] :i(Z)fetticB5icii, x>hntr-g®{c<i> 

(S) ®^M69«:Si©*^5^StlTV\So -^-^xA^ejUX h 

(S) A^#?:*-tS*^*fclix>hni^-B^<i> 
(S) *^^li9 O^/oT'feS:®:;^^®^^— fe>-x-i;iC 

20 jt-rsm<?H®s*^$ns. 

[0073] t:Xhi''^A>'t^;<-^tFlAnt "^gSJ 
raSfiS^" ©L^VvfiiSwF 1 Ant 

lAnt '^Mtefe^-" ®L^V^^tSwFl Antic 
*r L/TM;i«H^M3!)«lu^JAT^ib C>nSo b*^ L b: x h 
f'yUn^ ^ - ^ F 1 A n t (Dtf^l^tC, ®=fo^fC 

[0 0 7 4] ir^X(m^m\zn^^\Ly. hif^AA'^ 

30 ;pl-;jrSDe vfeJcUtF 1 Ant®tf^®f^, t:>5.h^^ 
^^AA^>1 S D e V fe<fcUf F 1 A n t *^mS4X*^ 

mmmi fC:J^®^S fe«)tcmCD LSVvfitSwSDe 
vfeJ:OtSwFlAnt t Jt®5$*lSc 
[0 0 7 5] §gj»M^g)^ [C2] 

[0076] 
[^1] 









SDav < SwSDev 


SDev > SwSDev 


FIAnl 






>SwFlAnt 


® ^ - fi * 


gS ^ B <K 


~ FlAnt 






< SwFIAnl 


1^ s <R 


ffi ^ a » 
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[0 0 7 7] 3.cD4^t^f->lCfcV\T«MOfa-ttt?^ 
SDev =t:^hi^^^/\*9;i-^f "^^e>og•' 
SwSDev =ti:^h^7AA*^:5l-if "li^of 
SwFlAnt=fc:;:^hy5A7l^:;*-^f "ta*f^|^ 

SP^J-ffi^li, t;^hi^^AA^;t-*SDe V "«e>o 10 

(DrnmSil^X^li) ^titz. b^V^^iSwSDevJ:^; 
:*:^<*^ot;^. hi^^A/t^;i-^r(DffiF 1 An t*^M 

Je^TSt^^>e>tlfcL^V^^aS wF 1 An t J:y/J^3V^i:^ 

[o 0 7 8] ±M(D^W^9->v:^c>T:^h^^'^^ 

[0 0 7 9] y.7-V^ [D] 20 
'mA.UiT.T-VZf [D] ^Cl3V^T. S^tCtoTMHttJ}- 

[0 0 8 0] aeOalCljU H^tCiloTfiH^^H 30 

[0 0 8 1] s6(Dbtci±, mmzh^x^tm^ 

[0082] EI6®b<3D:fe{gjaJ4J-{C=foilH2 0A^$tl 40 
T^^S*^, ^4X1*, ^T^'^y [A] lCtj£oTSI5^il^2 

2K:^>Sl$tifc%®-efeS. y^-^^y:;/" [B] fc<}:t)f 

[c3 {ce^oT, Si54>®#s2 2^c^ifbTaiJ^^^H^ty^.h 
y^A;&^^s^^*^oalJ^^®#ot:^ h i^^i^osMffitc 

[0 0 8 3] T.'rvrf CD] klioTf^^K^n^cifDtX 
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V^'yU-t. T.'rvf [E] fCi3VNTfiliEttiiiG=f 
(L) =i>h9:^h?iliE®B6<i-eiii# 

[0084] [E] 

%h(r)-X7-v:f [E] fcfev^T, ^iit>thi^vi>.*^e>n 

S«iE«aG=f (L) A^#«?)e>:nS= 
[0 0 8 5] *-f t;^ h^^^A^iE®^^CoV^Ti^ 

[0 0 8 6] b>^hy^i;Kj^iE 

t•rv^s. i:v^■^>®^±, mm^^jm^micm-^^^x 
[0 0 8 7] t;^.^^^^A^iiE<7):&a^cfev^•c, 

[0 0 8 8] tXhy^A^E®:^^?:, je*T®;<.5^'y 
S : 111 :;^.5^«vy^cfe^^T> M^oMS^J-^A^S 
[0 0 8 9] ||2::^5^^j;:^lC33V\T, tXhi^^AfflOQ 

[0 0 9 0] ||3:^5^y^^CfeV^T, li^fit*^3<Z^^ 
[0 0 9 1] i^vT^-i/a:/i:bT(^^g|!^ffiijS$:^ 

[0 0 9 2] mmm o^mimmm (D$mz/b-^rji 
Ms(m^^m^t<m^. mmmm<Dm^Mz^^xm 

[0 0 9 3] S7tCJdU ^&?>^lf^&^-tS^lig 

^?fSffl«82 5i5^rjFsmmgmizm-DX{^iE^ti 

[0 0 9 4] ^mmit<D:mizi^^xm&^nrz.mEm 
jiSG=f (L) li, mmiz^iS'^mmmcDfmmmmz 
i5\-fs>mmMm]i^^tmt^:itiz^^xziy h 



(11) 
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[0 0 9 5] ^^^A#iE«:V^L^iS^fcro:)K£® 

mm<m.. t^v^v-:/ ce] icm-s. B®y^x-2^3> 

i^G=f (L) OM^M^ ^\Z%^tMi.l^UintjL 
V> b LM a X lCfeWS5fOt:>^ h ^7 A® h AH 
H (i) <D^\zi:^\i:;^Vif'^hmB.o^mmimz 

[009 6] 
GK12] 



20 



GCL) = S H(i) 
i = LMln 

[0 0 9 7] -lE-CDBKtJ^hy^A^iH (i) O^li. * 



[0 0 9 8] HSICI*. f0fcXhi^^A2 7*^e>(D, ® 

(L) O^jb^glfCT^StlTV^S. 

[0 0 9 9] m£JimG=f (L) (Wt-fbl*. 

[0 100] 
[^2] 



L 



-3/35 



12/35 



I 



17/35 



12/35 



I 



-3/i3S 



[0 10 1] =i>h^:;^>hltiElcMt-S«liEftil«G=f 

(L) amm. m^-^ii\.rcmawm mfu,ti 6cd 

•5. *tiEffi«gG=f (L) {ZMLX, BI^OgasvMli: 
BifVMii:0r^<Z>^fli*^Stl5. 30 
[0 10 2] :mfO-=iy h^;^ h**li> 

iES&i(SG=f (L) ■^m^^^mz^his^-D^z.-Q 

3>4mM*^if^«gG=f (L) JcmLTffl 

[0 10 3] *tiEMG=f (L) <7Mm\t'^\Z\t^ 

«L/li^^T'feS, 40 
[0 10 4] Hj^(iD3>h^>t. 

•eoSg^liiE^ti^/h (0%) is^ioMcK (loo%) 

[0 10 5] z:©n^£D=i>h^:xhffiE$:, 09 ICS 
c5V>Tgi^-rSo *-fWSt^hi^^AH (2 9) 

-i/3>HG (3 0) fc>^h^5Ai/'^ 
7=-i/3>HG (3 0) MiEStSl 0 0%tC 50 



*as-i--5. mmz. o%oMsmmzm!5.-t^tm-^^ 

T^-i/a^LG (3 1) 
[0 10 6] MSffC^*^-S«I^(Z)3>h^Xh^tiEli, 

i'3>HG (3 0) <Dif'^'r-^^Hym:^iLm^^'y'r 
-$/3>LG (3 1) (D^=y'r-*-/nZ/^^il<D. 7^ 
fCtiSeo feJl^lC J: o TJgfiKS tlS*liE^^77^- 3 > K 
G (3 2) S:/i-UTf?t)4xS : 
KG=k*HG+ (1-k) *LG 
m^m^£if^'r-iyBy^^]!i*HG (3 3) 
(1-k) *LG=fe), 09{C^$tlTV\S„ 

[0 10 7] wEmmiimnzit, miEmcii^'e<Dm 
^mmommz^ ut s z: t tc j; ^ THiutC'fis 

[0 10 8] W^lC-fi^LfeffiiE^kttr^ODi^CS 
^V>T#fte)tl5 :MiEft«|G=f (L) (Dim^tltc 
m& (ScKoy^yh^:^hmB 0, «iEft«SG=f 

(L) om^aymBi im./i\<Dayh^yt^hmB *^e>0) 

[0 10 9] bA^U^iiEfflS!SG=f (L) ©ff^Sttfe 

Sig© RM sffitt-saic limMm^fjtmEizms. u 

W-5V>^b<BiVN) t>^hy5Aigig&«-rSMHti 
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[0 110] ii:^hir^J^^^i!Mim^-'m-vS>?>te^t 
'yh.n^:)i-9 "Wr iS^tf- "^feS" *^e>Slffi$ti 

s. 

[0 111] /N'^^-^ GyfW40^ li. t 

[0 112] tl>?>h^''^i:K>'N*^;*-^ Skew "MS" 

[0 113] 

K5ti3] 



Skew = ^ S (0 - Mean) / SDev)» * H(I) 
N 

1=1 

[0 114] b:>^.hy^A/1^^-jtKu r t 

m" : 

[0 115] 
GS!tl4] 

M 

Kurt={jJ £ {(l-Mean)/SDev)'**H{i))-3 30 
1=1 

[0 116] t:>(.h^!^^AA^^-^rSkew "MS" 

iaiKWtC^-feSo 40 
[0 117] TC7.Vif'^2^f-^'7i^-9KuTt "$eS" 
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[0 1 1 8] 01 OlCli, a>5r©t;^hd/'^A^:^PfeJ: 
t;tt:^bi^^AA^:jl-iJiSkew "MS" fe<fctKKu 

[0 119] ^iiE^k(Z)@S«;^Jicii, ffSStifc 
n>h5:^hffliE®3SS (RMS-fii) feJ:tF/*fel4fc 
:Xhy5i^/\'^;)l-^fSkew "MS" feJclKKurt 

oXm^nS : ^l:^7='»);:?^^C;j3V^T, MlEffl^G= f 
(L) 0RMS^m (tXhy9Ay5^-2/a» 
*^ff^3tiS. RMS|^^ttfi:;*:®*liE3tSlcm-t 
S. 

[0 12 0] tf^S*1,feffiiEffi«SG= f (L) CDRMS 
A^^x-i/3> (HG) 0, i6^i/'77=-i/a> (L 

G) *>e><D5p^r.^(ggi:L/T^$tt5. z.(Dt=.mz 
ailic, t::^hy^Ay5-7^-i>3> (HG) ®RM 

[0 12 1] \17.Vir=yh.ff^^-tyBy (HG) ®R 

Msi^ffl (RMSgrd) otf^^4^^^c^^feoTfft)4^ 

S : 
[0 12 2] 
GKl 5] 

N 

RMSgrt = /- (X5i2)/N) 
i= 1 

[0 12 3] fefc'L 
HG) 0, ?iliE$tl*V«^|sffli («^^^f^-e/3> 

LG) *^e><z>^ 

||2X7^«y:/^CSV^T, RMSB^M*^4HS>'t^r->fc 
S-5v>T3> h^;<. hMiEtc>trr-&RMS^^ISSMi: b 

[0 12 4] Z-zXDmi "imtt^t^tlX^^^" , "U 

tf^«;fc;^hi5^^A7N7^-^f Skew "MS" feJ: 
r^Kurt "^IJS" HSStlfct^VN-liSSwl. 
SSw2«:VnLKSw1. KSw2i:®iti^{Cj:oTr^ 

[0 12 5] 
[^3] 
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(13) 
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<KSw1 


>KSw1 


>KSw2 1 




Rms 1 


Rms 2 


Rms 3 


<SSw1 


Rms2 


Rms 3 


Rms 4 


>SSw1 


Rms3 


Rms 4 


Rms 5 


>SSw2 



9 



[0 126] I.ZX-RMS^m^mits 3:>h^>?.h*l 
lElCjtiff S Rm s i^MJ^-tZ : 
Rm s 1 =^t\n> h^:^ h:SiE 
Rm s 2 =||V\il> h^y^ hSiE 
Rm s 3 =tfl'^®ai/ h5>^ hMiE 
Rm s 4 =4ir^0D3i/ h 
Rm s 5 =!ilV\3> h^:;^ hWE 

SSwl, SSw2 = tyth^^Ayt9;5^-^f 

KSwl, KSw2=fcy^hi^^A/1^:3l-^ 

[0 12 7] -^-tl^^ejRMS^^fflRmsi (RMS 
a^«) feJ;yfRMS|a^Rgrd3b^e>, l|3 0D;^-r>y 

[0 12 8] 
mi 6] 



K=- 



RM S -^a^ffiR„« 
RMS -^IS«RM S 



[0 12 9] mEmi^<Dm.t-mz. o. o («/jn© 

ffiiE) i:l. 0 (ft^cOSiE) i:®^icfes„ mEmi 
(Dtmh^l. OJ:y:^^^5:^t5^lttilj:. ffi{±l. 

[01] A^-H^S^S^^^T^AOSPfS^ra^ttSST-fe 

So 



[02] ■^'y-'^mMi/T.T-hs^zmr^^^mfi.^^ 

[03] C I E LAB-g^tS&atfSSaTfeS, 
[04] M'&ofcJ^h^i^^-vroMHfCfel'tStly^hi/' 

[05] x^hnif — g^$:^fiMT$.5o 
[06] H^{ci:oTailfeSi54Mailsa)^l^MTt3*i«; 

[07] ji^«i«;li^^33J:Uqilii:fi9«;lBM$:^-r5 

[0 8 ] fn- 1 ;^ h A*>e,MiEffi«gS:ai^-rs:?SS 

[09] um.cTinyh'yT.hWE-Jom^mm-t^Wmr^ 

[01 0] i;;^h;/'5A-A-9^-if iS^Zf 
"^feS" ®li;^h^5A4^:f&S±l«a5:S^i-«S0T'fe 
30 So 

[01 1] t:::^hi''^A-.y^7^-2/a>®RMS-'lii 

1 ::^^'V:h-, 2 A;*^, 3 \^'r:!fAf]Wk 
4 ^ri^, sfe^^fiDiK^^a, 6 

«yK 8 a ^f^g*, 8 b ^^il^;v^U^ig^ 

8 c MH^^*f:i— 12 
mt!m<Df^^. 13 ^--fe^, 14 RG 

40 B-fe^ia 15 mmzfm^^£^mm^£^^hm 

17 CMYK— 



(14) 
[01] 



tl 



V 



CO 



m 

a 

I 

0 



I 

n 
^ 



=AJLZ 



oo 



I 
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